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SPECIFICATIONS 

1. TITLE OF INVENTION 

TV SET 

2. CLAIMS 
[Claim 1] 

A TV set being integrated with a video camera and a VTR having a record device 
of a video signal and a sound signal from the video camera and a playback device of a 
video signal and a sound signal from the video camera, and being capable of being 
connected to a camera-integral VTR having an input/output connecting device, the TV 
set comprising, at least: 

a channel selection device; and 

an image display device, wherein 

connection seating to mount the camera-integral VTR is on a surface capable of 
be exposed outside a case, an input/output connecting device capable of contacting 
with an input/output connecting device of the camera-integral VTR is arranged in a 
freely concealing and exposing state on a whole surface of the connection seating. 
[Claim 2] 

The TV set according to claim 1, wherein a thin-type image display device is 
provided movably on a front surface of the case, and the connection seat to mount the 
camera-integral VTR is provided in a concave shape on a location to be concealed by 
the image display device. 
[Claim 3] 
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The TV set according to claim 2, wherein an input/output connecting device of the 
connection seating has a plurality terminals to cope with a plurality of terminals of an 
input/output connecting device of the camera-integral VTR, and by a direct contact of 
respective corresponding terminals of the input/output connecting devices of the 
camera-integral VTR and the connection seating with each other, respective their 
electric connections are enabled. 
[Claim 4] 

The TV set according to any one of claim 2 or claim 3, wherein one of an 
input/output device is for control, and can supply a control signal for an operation 
control of the camera-integral VTR to the camera-integral VTR, and via the input/output 
connecting device, a supply of a video signal and a sound signal to the record device, 
and a receipt of a video signal and a sound signal from the playback device are 
enabled. 
[Claim 5] 

The TV set according to any one of claim 1 or claim 2, wherein via the plurality of 
tenminal of the input/output of the connection seating, a supply of a video signal and a 
sound signal from one of a plurality of channel selection devices to the record device of 
the cameranntegral VTR is enabled, 
[detailed description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to a TV set suitable in combination with a camera 
integral VTR. 
[0002] 

[Conventional prior art] 

Conventionally, a compact video camera and VTR recording video/sound signals for 
the video camera and playing back become integrated, and an integrated 
camera-integral VTR for home-use is coming into widespread use due to portable 
handiness. 
[0003] 

This camera-integral VTR uses a secondary batter as power supply. And, for 
example, as shown in Fig.9 although described even in Paten Laid-open Application 
H6-086122 (applied by the applicant himself), when power supply cord 21 of a 
connection seating doubling as a charger 20 (called as a station) remains connected to 
an outlet of utility power supply in advance, and cable 22 consisting of a video signal 
line and an sound signal line remains connected to a TV set (not shown) in advance, 
respectively, by mounting/loading camera-integral VTR 10 on connection seating 20, it 
becomes possible to play back as needed without a need for connecting each time, 
and it is also possible to charge secondary battery 13 built in camera-integral VTR 10 
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and back-up secondary battery 1 3s attached to AC Adapter 23. 
[0004] 

As shown in Fig. 10. connecting base 16 is fixed on base surface 10b of 
carnera-integral VTR 10, wherein, for example, a plurality of terminals 16a to 16n inside 
opening sector 15 to be covered with lid plate 14 capable of sliding in a direction of an 
optical axis of lens 11 is arrayed on base 16. Each terminal of the connectors is for 
use in output/input of the video signal and the sound signal, output/input of a control 
signal to control recording/playback of the video/sound signals and receiving a required 
power of camera-integral VTR including a built-in secondary batter. 
[0005] 

And, as shown In Fig. 11, corresponding to the above-mentioned camera-integral 
VTR 10, on top surface 20t of connection seating 20, connector 26 arraying the 
plurality of terminals 26a to 26n inside opening sector 25 covered with lid plate 24 
capable of sliding toward finder 12 is arranged that can slide in a vertical direction by a 
non-represented ejecting device. As shown in Fig. 12, respective terminals 26i and 
26j of connector 26 are fomied of a metal filament having appropriate elasticity, and in 
connector 26, there is formed protrusions 26u and 26v for engaging with concave holes 
16u and 16v of connecting base 16 of camera-integral VTR 10. 
[0006] 

And, as shown in Fig. 10. on base surface of camera-integral VTR, one pair of 
guide-convex thread 17 is formed in a direction of the length, and guide plate 27 is 
formed on top surface 20t of connection seating 20 so as to engage with guide-convex 
thread 17. 
[0007] 

When above-mentioned camera-integral VTR 10 is mounted/loaded on connection 
seating 20, guide-convex 17 and guide plate 27 are engaged with each other, and by 
moving camera-integral VTR 10 toward finder 12, respective lid plates 14 and 24 of 
camera-integral VTR 10 and connection seating 20 are slid, connecting base 16 and 
connector 26 inside respective opening sectors 15 and 25 are exposed and connector 
26 of connecting base 20 being moved in the vertical direction contacts with connecting 
base 16 of camera-integral VTR 10. With this, respectively corresponding terminals 
16a to 16n and 26a to 26 to 26n of connecting base 16 and connector 26 contact with 
each other, so that camera integral VTR 10 and connecting base 20 become in an 
electrically predetermined connection status. 
[0008] 

[Problems to be solved by the Invention] 

In recent years, a VTR-integral TV set incorporating VTR into a TV set does not 
need to connect a cable, and has been well accepted because it becomes usable right 
after purchase, a common remote control device permits the TV set and VTR to be 
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operated and a space factor is good. 
[0009] 

However, VTR has many of consumable parts such as a magnetic head and motor, 
and in comparison with the TV set, a time required to repair comes fast. For this 
reason, there is a problem that when repairing VTR, the TV set must be together taken 
out to a repair station. 
[0010] 

On the contrary, when connecting a camera-integral VTR to a TV set using the 
above-mentioned connection seating, recording /playback becomes possible relatively 
simply, but when a camera-integral VTR mounted/loaded on the connection seating 
stays arranged in a vicinity of a TV set at all times, there is another problem that a 
space is always occupied by a camera-integral VTR and the space is not streamlined. 
[0011] 

When connecting a camera-integral VTR to a TV set using the above-mentioned 
connection seating, there is a problem that, generally, buttons of a camera-integral 
VTR must be operated in recording/playing back by way of a camera-integral VTR. 
[0012] 

However, there is some camera-integral VTR that is provided with an interface to 
cope with a tape editing and a basic control command (recording/playback) from an 
outside for use in automatic adjustment and inspection at production site, so that such 
the camera-integral VTR can be remote-controlled. 
[0013] 

With the above-mentioned reasons, in many cases, a camera-integral VTR is used 
for shooting outside, but at home, the camera is not efficiently used with the camera 
stored, and even in a case of shooting indoor, the camera cannot be taken out and its 
battery is not charged, etc., so that there is another problem that a shooting chance is 
lost. 
[0014] 

In view of these problems, an object of the present invention is to provide a TV set 
capable of using a camera-integral VTR just like a VTR-integral TV set. 
[0015] 

[Means for solving the problems] 

In order to solve the above-mentioned problems, a TV set of the present invention 
is integrated with, corresponding to a reference symbol of embodiments to be 
described later, a video camera, and a VTR having a recording device of a video signal 
and an sound signal from the video camera and a playback device thereof, wherein the 
TV set can be connected to camera-integral VTR 10 having an input/output device and 
includes at least channel selection devices 41 and 51, and CRT 33, and connecting 
base 20 to load a camera-integral VTR outside is provided on a surface capable of 
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exposing cx^nnecting base 20 outside case 31. and input/output connecting device 36 
capable of contacting with an input/output device of a camera-integral VTR is provided 
on a whole surface of a connection seating in a freely concealing and exposing sate. 
[0016] 

According to such the configuration, by loading camera-integral VTR on connection 
seating 32, input/output connecting device 36 of the connection seating contacts with 
input/output connecting device 16 of the camera-integral VTR, and a predetemrilned 
connecting status can be obtained, and a camera-integral VTR and a TV set are 
integrated with a good space factor. 
[0017] 

An example embodiment of a TV set according to the present invention will be 
explained below with reference to Figs. 1 to 5. Fig. 1 shows a mechanical 
configuration of an example embodiment as a whole according to the present invention, 
and electrical configurations of a whole of the example embodiment and a main portion 
thereof are shown in Figs. 2 and 3. In Figs. 1 to 3, the same symbols are used in 
portions corresponding to Figs. 9 to 12 and their explanations are left off. 
[0018] 

[Mechanical configuration of a whole thereof] 

In Fig. 1, a reference numeral 30 is a TV set, connection seating 32 is provided on 
top surface 31t of case 31 on top surface 31t of case 31 on top surface 31t of case 31 
to mount/load camera-integral VTR 10 on connecting base 32 and a screen of CRT 33 
is provided on a front surface of case 31. And, connector 36 is anranged on 
connecting base 32 in a freely concealing and exposing state like above-mentioned 
connecting base 20 and when camera-integral VTR 10 is mounted/loaded, connector 
36 is moved in a vertical direction so as to contact with connection seating 16. 
[0019] 

[Electrical configuration of a whole thereof] 

In Fig. 2, a reference numeral 41 is a main tuner, 51 is a sub-tuner and although 
they are not represented herein, main turner 41 and sub-tuner 51 include a video 
modulator and a sound modulator, respectively, and a TV broadcasting signal induced 
by antenna 1 is supplied in parallel. 
[0021] 

The video signal and sound signal are respectively supplied to video signal process 
circuit 43v and sound signal process circuit 43a through a contact of d and movable 
contacts of switches 42v and 42a, the sound signal from processor circuit 43a is 
supplied to speaker 45 through amplification circuit 44 and the video signal from 
processor circuit 43v is supplied to video receiving device 33 through P in P (short for 
picture in picture) composite process circuit 46 and overlapping display process circuit 
47. 
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[0022] 

The video and sound signals from sub-turner 51 are respectively supplied to video 
signal process circuit 53v and sound signal process circuit 53a through a contact of d 
and movable contacts of switches 52v and 53a, the video signal from process circuit 
53v is supplied to P in P composite process circuit 46, and is supplied to connecting 
base 32 on which camera-integral VTR 10 is mounted/loaded as record signal Svr, and 
the sound signal from process circuit 53a is supplied to connecting base 32 as record 
signal Sar. 
[0023] 

In order to charge a secondary battery (representation is left off.) built in 
camera-integral VTR 10, direct current power source 51 is connected to connection 
seating 32. And, playback video signal Svp is commonly supplied to switch 42v and a 
u-side contact of switch 42v, and at the same time, playback sound signal Sap is 
supplied to a u-side contact of switch 42a. A u-side contact of switch 52a is not 
connected. 
[0024] 

Control system 60 includes system control circuit (CPU) 61, ROM 62. DRAM 63. 
SRAM 64 and video RAM (VRAM) 65, which are connected to system bus 66, 
respectively. Various control programs are stored in ROM 62, and a font and/or 
graphic data for use in display are stored therein, too. DRAM 63 is used as a work 
field for mainly computation and setting information about the TV set itself, etc. are 
stored in SRAM 64. 
[0025] 

And, VRAM 65 is used for display. With respect to VRAM 65, display control 
circuit 65C is provided. Control circuit 65C controls to read out and write video data 
into VRAM 65. and read video data is converted to analogue video signals. Then, the 
analogue video signals obtained from control circuit 65C are supplied to overiapping 
display process circuit 47. 
[0026] 

For example, an infrared remote control receiver 67 is connected through an I/O 
port, which is not shown herein. Receiver 67 includes a decode circuit, and a remote 
control signal from remote control transmitter 68 is received, decoded and is taken into 
control circuit 60. Furthermore, in this example embodiment, timer circuit 69 for use in 
notice of real time and/or occurrence of interrupt of predetermined time is connected to 
bus 66 and time data from timer circuit 69 is input to control system 60. 
[0027] 

Then, from control system 60, a channel selection signal is supplied to main and 
sub tuners 41 and 51 through respective I/O ports not being shown herein, and switch 
control signal is supplied to switches 42v, 42a, 52v and 52a. The control signal is also 
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supplied to composite process circuit 46 and connection seating 32. respectively, and 
through connection seating 32. a "power-ON/OFF of camera-integral VTR as well as a 
mode change of camera / video mode and recording/ playback mode are controlled, 
and the status and/or a response to the control signal is notified from camera-integral 
VTR 10. 
[0028] 

Although the diagrams are left off due to simplicity, the control signal from control 
system 60 is also supplied to respective video and sound signal control circuits 43v, 
43a, 53v and 53a. 
[0029] 

A control to cope with an operation of a user by remote control transmitter 68 is 
executed by CPU 61 in accordance with a program of ROM 62, For example, in a 
case of a remote control operation such as the channel selection and sound volume 
control, at the same time when the channel selection and the sound volume control are 
executed, font data for displaying required texts and/or symbols is read from ROM 62, 
and the read data is transferred to VRAM 65. And, the data of VRAM 65 is supplied to 
overlapping display process circuit 47 through display control circuit 650. is overlapped 
with video signal from P in P composite process circuit 46 or by being composed (e.g., 
superimpose) by replacement, the data is shown on a screen of CRT 33 at any time. 
[0030] 

Then, diata such as the channel selection and/or the sound volume control is written 
in non-volatile SRAM 64 at any time every each operation, and when the power source 
is "ON" again after the power was once "OFF" , the same sound volume and same 
channel right before the power was "OFF" are heard and viewed. In other words, a last 
memory function can be achieved. 
[0031] 

In this example embodiment, when receiving a TV broadcast, switches 42v, 42a, 
52v and 52a are connected to the shown status, the sound from main tumer 41 is 
blasted out from speaker 45, the video image from main turner 41 is displayed on main 
screen 34 of CRT 33, and also, a video image from sub-turner 51 is displayed on 
sub-screen 34s arranged somewhere inside main screen 34. At the same time, the 
video and sound signals from sub-turner 51 are supplied to connection seating 32, so 
that recording by camera-integral VTR 10 becomes possible. 
[0032] 

And. when playing back a video tape by camera-integral VTR 10, only switches 42v 
and 42a are switched over to the status reverse to the diagram, the playback of the 
video image from camera-integral VTR 10 is displayed on main screen 34m of CRT 33 
as well as the playback sound is blasted out from speaker 45. In this moment, the 
video image from sub-turner 34s is displayed on sub-screen 34s. 
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[0033] 

Then, when only switches 52v and 52a are switched over to the status reverse to 
the diagram, a video image from main turner 41 is displayed on main screen 34m, and 
the playback video image from camera-integral VTR is displayed on sub-screen 34s. 
[0034] 

[Electrical configuration of main portions thereof] 

As shown in Fig. 3. as stated before, switches 37 and 38 for switching input/output 
signal are provided inside connection seating 32, record signals Svr and Sar of the 
video and sound are supplied to terminals 36i and 36j of connecting base 36 through a 
contact of r and movable contacts of switches 37 and 38, and also, playback signals 
Svp and Sap of the video and sound are sent out from terminals 36i and 36j through 
movable contacts and a contact of p of switches 37 and 38. The connecting status of 
switches 37 and 38 are switched over by control signal Sc from control system 60 and 
control signal Sc is sent out to terminal 36c. too. 
[0035] 

And, switches 71 and 72 are provided in camera-integral VTR 10 to change the 
recording/playback mode. Through a contact of r and movable contacts of these 
switches 71 and 72, record signals Svr and Sar of the video and sound are supplied to 
record signal process circuit 73, and the record signals from process circuit 73 are 
recorded on magnetic tape MT via rotating heads HA and HB. The playback signals 
from tape MT are supplied to process circuit 74, a predetermined process is executed 
to the signals, and are sent out to terminals 16i and 16i through a contact of p and 
movable contacts of these switches 71 and 72. 
[0036] 

Then, the connection status of switches 71 and 72 are switched over based upon 
control signal Sc from control system 60 supplied to interface 75 to cope with the 
mentioned-before basic control commando from terminal 16c. 
[0037] 

Although the diagrams are left off, switches to change the power-ON/OFF and the 
camera/video mode are also provided In camera-integral VTR 10, and are switched 
over based upon control signal Sc from control system 60. 
[0038] 

[Operation of main parts of embodiment] 

Next, a playback control of camera-integral VTR 10 (thereafter just referred to as 
VTR) according to one example embodiment of the present invention will be explained 
referring to Fig. 4. 
[0039] 

When a user operates the playback key of remote control transmitter 68, the 
playback command to cope with this operation is received and decoded by the remote 
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control receiver 67, then the playback command is analyzed by CPU 61, and the 

playback program routine 100 is started as shown in Fig. 4. 

[0040] 

First, the status of VTR 10 is checked in steps 101. 102 and 103. Namely, it is 
judged if VTR 10 is mounted on connection seating 32, a video tape is loaded, or the 
power of VTR 10 is 'ON'. In case that VTR 10 is not mounted on the connection seating 
32 and a video tape is not loaded, the operation is proceeded to step 104, and is 
terminated after showing an error message on the screen 34 of the CRT 33 for a 
certain lapse of time. And. if the power of VTR 10 is not the 'ON' in step 103, it is 
switched 'ON' (step 105). 
[0041] 

The procedure proceeds to step 106, and switches 37, 38 in the connection seating 
32 are set to the connection status as shown in Fig. 3, and switches 42v, 42a are 
switched over to the status reverse to the drawing. 
[0042] 

In step 107, the playback command is transmitted from CPU 61 to VTR 10. via 
connection seating 32, and the playback operation of VTR 10 is started. When it is 
Judged that the playback operation is in the finish status, based on the halt command 
from the operator, or the detection of the end of the tape (step 108), VTR 10 and the 
TV set are returned to the status before the start (step 109), and the routine 100 is 
terminated. 
[0043] 

[Another operation of main parts of embodiment] 

Next, a programming record control of VTR 10 according to one example 
embodiment of the present invention will be explained referring to Fig. 5. 
[0044] 

In this example embodiment, when the operator inputs called "G-code" number 
exclusively designed to reserve recording of a selected TV program(s) by a key 
operation of remote control transmitter 68, the input G-code number is analyzed by 
CPU 61, reservation information such as a selected channel/date/time is stored in 
memory 64, and timer 69 is set in such a manner that an interrupt trigger to the 
reserved program is executed at a specified record start time. 
[0045] 

When recording program routine is stated as shown in Fig.5 by the interrupt from 
timer 69, first, in steps 111 and 112, the status of VTR 10 is checked. Namely, it is 
checked if the power of VTR 10 is the On-state, and VTR is in record-mode. When 
the power of VTR 10 is not the ON-state. the power of VTR 10 is changed to the 
ON-state (step 113), and when VTR 10 is not in record-mode, the mode is changed to 
the record-mode (step 114). 
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[0046] 

The check (see Fig. 4) if VTR 10 is mounted on the seat 32 or the video tape is 
loaded as stated above js already finished when reserving the recording of the program, 
so that the check is not needed when starting the record program. 
[0047] 

Next, in step 115, it Is checked if a video image of sub-turner 51 is In use in P in P 
mode, and when It Is In use, the operation is proceeded to step 116, and the use of the 
vide Image in P In P mode is halted, and a message to this effect is shown on screen 
34 of CRT 33. 
[0048] 

Then, the operation proceeds to step 117, a channel of sub-tumer 51 is changed to 
a channel of a reserved program. When the channel of the reserved program is the 
same with that displayed in P In P mode, that channel is locked. 
[0049] 

In next step 118, switches 37 and 38 inside connection seating 32 are switched 
over to the status reverse to the diagram, switches 52v and 52a are connected to the 
status shown In the diagram and video image/sound signals from sub-turner 51 are 
supplied to VTR 10. 
[0050] 

In step 119, through connection seating 32, a record command is transmitted to 
VTR 10 from CPU 61, and a recording operation is started. Then, waiting until the 
record finish time specified by the reservation Information comes, VTR 10 and the TV 
set are returned to the state before the start (step 122), and the routine 120 is 
terminated. When the end of the tape is detected, the operation proceeds to step 122 
by halting the wait in the way. 
[0051] 

In the above-mentioned embodiment, while the connection seating 32 for mounting 
the camera-Integral VTR 10 is provided on the top surface 31 1 of the case 31 of the TV 
set 30, and by arraying contacts 36 which can contact with the contacting base 16 of 
the camera-integral VTR 10 in the freely concealing and exposing state, the playback 
of the camera-integral VTR is possible at any time without connecting cables each time, 
the built-in secondary battery can be charged, and the vicinity of the TV set is 
stream-lined and the space factor is improved. 
[0052] 

Also, the camera-integral VTR and the TV set can be controlled by the common 
remote control just like VTR-integral TV set. ease of use is enhanced, and the 
camera-integral VTR is effectively utilized as the stay-at-home VTR, and by using the 
sub-turner of the TV set, the recording of broadcast program is enabled by the 
camera-integral VTR. 
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[0053] 

And, there is no limit in terms of designing in that as the VTR-integral TV set, a 
physical dimension has to be long in a longitudinal direction. 
[0054] 

[Another embodiment] 

In the embodiment of Fig. 1, connection seating 32 to mount camera-Integral VTR 
10 is provided on top surface 31 1 of case 31 of the TV set, but, as shown in Fig. 6, on 
side surface 31s of case 31 of the TV set could, be provided concave-shaped 
connection seating 32. The embodiment of Fig 6 operates in the same way as the 
embodiment of Fig. 1, and provides the same effects. 
[0055] 

In both embodiments of Figs. 1 and 6, the tumer and the CRT may be configured to 
be housed in a separate case, and on the case of the CRT, connection seating 32 may 
be provided. 
[0056] 

In the above-mentioned example embodiments, CRT 33 is used for showing display, 
but as shown in Figs. 7 and 8, for example, like LCD element, thin-type display element 
35 could be used. 
[0057] 

In the embodiment of Fig. 7, thin-type image display element 35 is arranged on front 
surface 31 f of case 31 that can slide in a vertical direction, and concave-shape 
connection seating 32 to mount camera-integral VTR 10 is provided on front surface 
31f of case 31 , which is concealed by image display element 35. 
[0058] 

And, In the example embodiment of Fig. 8, thin-type image display element 35 Is 
arranged that can revolve at a center of a top edge of front surface 31f of case 31 in a 
vertical direction, and concave-shape connection seating 32 to mount camera-integral 
VTR 10 is provided on front surface 31f of case 31, which is concealed by image 
display element 35. 
[0059] 

In both embodiments of Figs.7 and 8, various operation buttons such as the 
channel selection are arranged on surface 31f which is concealed by image display 
element 35, and the embodiments of Figs. 7 and 8 operate in the same way as the 
embodiments of Figs. 1 and 6, and provide the same effects, and their outside 
appearance look very neat. 
[0060] 

In both embodiments of Figs.7 and 8, the image display element may be deviated in 
a horizontal direction. 
[0061] 
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[Effect of the Invention] 

As explained above, according to the present invention, the connection seat to mount 
the camera-integral VTR is provided on the outside surface of the case of the TV set, 
and by arraying the contact capable of contacting with the connection seating of the 
camera-integral VTR on the surface of the connection seating In the freely concealing 
and exposing state, the playback of the camera-integral VTR becomes possible at any 
time v^ithout connecting cables each time, and the built-in secondary battery can be 
charged, and the vicinity of the TV set is streamlined, and the space factor can be 
improved. 
[0062] 

Also, the canfiera-integral VTR and the TV set can be controlled by the common 
remote control just like VTR-integral TV set, ease of use is enhanced, and the 
camera-integral VTR is effectively utilized as the stay-at-home VTR, and by using the 
sub-tumer of the TV set. the recording of broadcast program is enabled by the 
camera-integral VTR. 
[0063] 

And, there is no limit in terms of designing as the VTR-integral TV set, and when 
providing the connection seating on the portion to be concealed by the movable 
thin-type image display element, very neat design can be achieved. 
[Detailed description of diagrams] 

Fig.1 is a perspective diagram showing the mechanical configuration of one example 
embodiment of the TV set according to the present invention. 

Fig. 2 is a block diagram showing the electrical configuration of one example 
embodiment of the TV set according to the present invention. 

Fig. 3 is a block diagram showing the configuration of the main part of one example 
embodiment of the present invention. 

Fig. 4 is a flow chart explaining the operation of one example embodiment of the 
present invention. 

Fig. 5 is a flow chart explaining another operation of one example embodiment of the 
present invention. 

Fig. 6 is a perspective diagram showing the mechanical configuration of another 
example embodiment of the present invention. 

Fig. 7 is a perspective diagram further showing the mechanical configuration of another 
example embodiment of the present invention. 

Fig. 8 is a perspective diagram further showing the mechanical configuration of another 

example embodiment of the present invention. 

Fig. 9 is a perspective diagram explaining the present invention. 

Fig. 10 is a perspective diagram explaining the present invention. 

Fig. 11 is a perspective diagram explaining the present invention. 
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Fig. 12 9 is a partially cross-sectioned diagram explaining the present invention. 
[Explanation of denotations] 
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